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The Wisconsin River Basin (WRB)
Water Quality Improvement Project
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Project Framework = Total Maximum Daily Load

A TMDL answers the
following questions:

* How much is the existing
pollutant load? What is the
contribution from each
source?

* How much does pollution
need to be reduced in
order for waterways to
achieve water quality
standards?

* How will the pollutant load
reductions be achieved?

The Framework for Wisconsin River

Basin Water Quality Improvement
Project




Why develop a TMDL?

Baseline
Pollutant
Load

Total
Maximum
DETY,
Load

Does not
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Meets water
quality standards




Developing a TMDL

Baseline
Pollutant
Load

What is the magnitude of the
Total Maximum Daily Load ?




Developing a TMDL

Baseline
Pollutant
Load

How will the load be
apportioned among sources?




WRB Total Maximum Daily Load (TMDL)

Each subwatershed is assessed for:

Background Load
* Naturally occurring from
wetlands, forests

N/
Waste Load Allocation
* Municipal Wastewater
* Industrial Wastewater
* Permitted Municipal Storm
Sewer Systems
* CAFO Production Areas

{ Load Waste Load Margin of \
: + : +
Allocation Allocation Safety

Load Allocation
* Runoff from the landscape
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WRB Water Quality Improvement Project
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WRB Water Quality Improvement Project
Past, Present and Future.....
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WRB Water Quality Improvement Project
Detailed Technical Timeline
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Updated Website
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L. 8 Business Licenses & Regulations Recreation Education Topics Con Join DNR

TMDLs

Wisconsin River Total Maximum Daily Load (TMDL): A
Framework for Water Quality Inprovement TMDL overview

Overview of TMDLs.

The DNR, together with many partners throughout the basin, are working to improve water quality of TMDL development

the Wisconsin River, its reservoirs and tributaries. The Total Maximum Daily Load (TMDL) study and TMDLs in development.
implementation plan will provide a strategic framework and prioritize resources for water quality TMDL approvals
improvement in the Wisconsin River Basin. List of TMDLs approved by USEPA.

TMDL implementation
The Wisconsin River TMDL study area spans Wisconsin's central corridor from the headwaters in Vilas

County to Lake Wisconsin in Columbia County, covering 9,156 square miles, approximately 15 percent
of the state.

TMDL implementation.

Wastewater, storm
water, CAFOs

Point source issues in TMDLs.

Overview of the Wisconsin River Basin TMDL project Lo STEs

Runoff and stormwater related to
General project information Hap & spalial dala viewer TMDLs.

f.\ LY TMDL status map

Map of approved TMDLs

*| project overview handout [PDF] *! Proejct overview webinar (9/13) *| project area map (12/13) [PDF]
[WMV Format] SUBSCRIBE
*| Project overview presentation *| Wisconsin River TMDL spatial
(2/14) [PDF] *' Project FAQs [PDF] data viewer Subscribe to receive email
+| Project timeline [POF +| Proiect Ouarterly Nevsletter updates about the Wisconsin
River TMDL.
Technical project details Project links

Modeling details Presentations and :&I brary *) Wisconsin River TMDL

s . " : - . overview [PDF]
@ . i . ) . B -

*| Wisconsin River TMDL project
area map [PDF]

‘.‘

onsin River Symposium
proceedings *' Wisconsin River TMDL Spatial
Data Viewer

Modeling/technical Details

+

Model demain map (5/12] [PDF]

Detailed modeling timeline [PDF

Technical stakeholder mestings ~

Handouts, presentations,
webinars B videos

+

*| Wisconsin River TMDL
webinar [wmMv Format]

e-library

Opportunities for technical input {11/14) [PDF]

* What can I do?




GovDelivery

gOVDELIVERYw

Launched August 2014
e Anyone can subscribe/unsubscribe at any time
 [nitial invite sent to 281 emails
e Currently 650+ subscribers
* More timely communication than via website
* Approximately one announcement per month
Quarterly Newsletters
Events (e.g. Wisconsin River Symposium)
Notification of new information posted to website
Opportunities for Stakeholder Input/Involvement (draft model
review/comments)

N2\ 20 20 Z



Quarterly Newsletters

Water quality efforts underway

A Total Maximum Daily Load (TMDL) is the i of a poll that a
body of water can receive while still meeting water quality standards. A waterway that
exceeds water quality standards is often no longer suitable for its designated uses, such
as wildlife habitat, fishing, or other recreational activities. The vitimate goal of a TMDL
is to improve water quality by reducing poll such as phosph and

How did we get a TMDL in the Wisconsin River Basin?

In 2008, the Petenwell and Castle Rock Stewards—a group of local residents and
business owners who depend on the Wisconsin River, its reservoirs and tributaries for
recreation and for their livelihood—took area legisiators out on pontoon boats on
Petenwell and Castle Rock Reservoirs. After these elected officials observed the water
quality problems firsthand, the state Legislature allocated funding for a water quality
improvement project and directed the Wisconsin Department of Natural Resources to
developa 10|

Stay up to date!

A TMDL requires several years of monitoring data to determine where the p

November 2014

§ Mapping the land in the
I Wisconsin River Basin

The Wisconsin  DNR i using an
1 nnovativa approach to create high
§ uRy spatial datasets and maps that
g w¥ help to prioritize areas for

conservation and achiewe water

qualty improvements.

ENFPAAL

Eresion Vulnerability Assessmont

are coming from. This data is combined with computer models to determine how
reductions can be made fairfy and in the most cost-effective way possnble Through this
newsletter, the Wisconsin River TMDL team is working to ¢ at on
the different stages of TMDL development and invite publtc feedback. Thls quarter'y
newsletter also highlights information, tools and resources available to help with
conservation efforts in the state.

¢ to receive email updates about the Wisconsin River TMDL.

Creatad by Suzan Sandford - Wi of Natural

Bureav of Water Quality

EVAAL: A new tool for
precision conservation

Tha DNR has developaed a new toolset

to assist watershed managers in

prioritizing areas within 3 watershed

that may be wuinerable to water

@rosion (and thus increazed nutrient

export) and thus may coatribute to
I downstream surface water quality
1 prodlems.
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'\ Monitoring Water Quality in the
~ / Wisconsin River Basin

In Decambsr of 223, DMR wrapped up work on one of the most comprabansie
watershed monitoring afforts aver undertaken in tha state - four years of flow and
water quality menitosing in tha rivars, straams and lakas of the Wisoonsin Rivar basin.
Tha purposs of this comprahsnsive, long-term, largs-scals monitoring effort was to
gain a bettar vndsrstanding of watar guality conditions within the basin. This
menitoring was tha first stop in an ongoing, basin-wids «ffort to reduce the amount of
phasphorus in Wisconsin Rivar basin waterways, tharaby raducing the freguency and
savarity of toxic blue green algae blooms and improving aguatic habitat and
racraational opportunitias.

Tha framework for this basin-wide water quality improvamant &ffort is the davelopmant of a Total Mawimum Doiy Losd
(THMDL). A TMOL is the maxmum amount of & pollvtant that a body of water can recsive and stil achisws water guality
standards. Throwgh monitoring and computer modsling, wa can vse the TMDL procass to detarming how much phosphores
naads to ba reduced in order to achiove water quality standards, and how to achisws the nesded phasphenus reductions.

The wisconsin River THMDL study area

~| The Wisconsin Rivar TMDL study area spans Wisconsin's central coridor from
tha headwatars in Vilas County to Lake Wisconsin in Columbia County, covaring
§,255 sqguare miks - approximataly a5 percent of the state. Tha hydrologic
natwork within tha basin jor watershed) indhedes the maie stem of tha rver,
smallar rvers and streams called rbutariss that fiow into the main stem of the

rivar and impounded watars, callad resanoirs.

Tha rivers and straams that flowinto the Wisconsin River
are clled tributarias.

Tha main stem of the Wisconsin River is the large river
channal that criginates in tha forests of Vias County in
northem Wisconsin, fiows south across the gladal plain of
catral Wisoonsin, then wast starting near Portaga, until
it joins tha Mississippi just south of Prairis du Chisn.

A reservoir i @ man-mads impounded laks, ceated by
damming & flowing river or =rsam.  Thare ars many
reserénirs in tha Wisconsin River basin Five major
TeSEremins ware monitored as part of the Wisconsin River
TMDL project, including Big Eau Flaine, Lake DuBay,
Patenwall, Castia Rock and Laks Wisconsin,

Resenooir

& watarshed i= the arsa of land that drains to a spacic
straam, river or lake. Watersheds axist ot diferent scalkes.
For axample, sach Wisoonsin Rivar tributary streamihas its
own smalier watershed Thass tributary watershads,
togethar with tha lands that dmin diectdy to tha
Wisoonsin River, collectively compriss the Wisconsin River
watershed.




Quarterly Newsletters

Mapping What’s Happening on the
Land in the Wisconsin River Basin

All of the activities that occur on the land hawe an impact on what happens in our waterways. When it rains, water runs over
the land, picking vp sediment and nutrients and transporting them to streams, rivers, and lakes. One of these nutrients is
phosphorus. Phospharus is essential to plant growth, which is why people apply it to their lawns, gardens and agricuftural
fields. However, if too much phosphorus washes off the land and into water bodies, it can cause severe weed and algae
growth that can harm fish and aguatic life, decrease recreational opportunities, and create health risks for people and pets.

There is a major effort underway to improve water guality in the Wisconsin River Basin. The framework for this effort is a Total
Maximum Daily Load (TMDL), which is the mazimum amount of a polivtant that a body of water can receive while still
meeting water guality standards. & waterway that exceeds water quality standards is refemred to as “impaired” and is no
longer suitable for its designated uses, such as wildlife habitat, fishing, or other recreational activities.

Understanding what is ocourring on the landscape is a critical part of understanding what is happening in the water and
figuring out how to achieve better water quality. The Wisconsin River Basin covers g,156 square miles, approximately a5
percent of the state, and figuring out what is happening on all of that land is no small task. The DHR is using an innovative
and efficient approach to generate high quality, high resolution maps of the landscape in the basin. These maps and the
underlying data willincrease aur ability to protect and restore healthier waterways.

How do we calculate pollutant loads from agricultural and natural areas?

In order to determine where the nutrients are coming from, the
DMR uses a combination of field research and computer model
simulations. One of these
computer models is called the
Soil and Water Assessment
Tool (SWAT), which wuses
infarmation about the
landscape  (e.g. soil type,
elevation, land cover, land
management, etc) to predict
where the nutrients are coming
from within the watershed.

The SWAT model uses satellite
images to determine the land

cover types within the basin,
such as agriculture, grassland, wetland, forest, urban, etc. This is an important part of the
madel because the land cover can affect the amount of rain and nutrients coming off of the

[ C | E land and entering a mearby stream or river. It is important to
i A eS| further break down the agricultural land cover, especially in the

r o Foest Wisconsin River Basin where nearly 25 percent of the land is
L A cpen wene agricultural, ranging from the dairy farming in the north central
o cre L wetints region to potatoes and vegetables in the central sands, and corn
G5 Pustars tHay o Lt and soybean crops in the southern region. Individual farms also

use different management styles {2.g. what crops are planted, how much tillage is occurring, and how nutrients are applied),
creating an even greater variety of activities on the land. Due to this unigue challenge, the DNR chose to use a new approach
to better define the land management within the basin. The steps usad are detailad in the graphic below.

HOW DID THE DNR DEFINE AGRICULTURA!
WISCONSIN RIVER BASIN?

Defined Crop Defined Field
Rotations Rotations
‘We vsed maps showing The crop rotations were
‘what type of crops then grouped into specific
were planted each year  field rotations, such as dairy,
over a five year period «cash grains, continuows corm,
(z008-12). Looking at or potato. Forexample, a
what crops were field that was in a corn/
planted during thistime  seybean rotation during the
tells us the crop rotation five year pericd was
wsed in each field. classified as cash grains.

Met with Counties
Meetings were held with local
experts (county
conservationists and
agricultural professionals) to
help confirm or refine these
field rotations, aswell as to
help identify management
practices and agricultural
features in the fields (tillage,
nutrient applications, drain
tiles, irrigation).

Compared to Field Data

The final step was to validate
that the vpdatad crop rotation
dataset (from step 3) was
accurate. To dothis, the crop
rotation dataset was compared
to previously measured data,
including: cattle inventory
records, county crop acreage
reports, dairy preducer paints,
and field transect surveys.

This is the first time a TMDL in Wisconsin has used such a detailed and in-depth
progess, incorporating knowledge from local experts.

Using this mew and

innovative approach, DMR was able to create high quality spatial datasets and maps

that will help prioritize areas for conservation and achieve water gquality
improvements. The data has also been shared with counties to help them in their
work with farmers and to get conservation practices installed where they are most
needed. Kurt Calkins, Director of Land and Water Conservation for Columbia
County, shared his thoughts on this: "Having the best available data in the model is
awin-win for everyone, because it will help us better define areas on the agricultural
landscape that have the greatest potential for reductions. Having guality data in 2

quality model helps bring all the players to the table with the higher degree of buy-

in regarding sources and reductions.”

Having the best available
data in the model is a win-
win for evervome, because
it will help nus better define
areas on the agricultural
landscape that have the
greatest

reductions.

potential  for




Draft Models - Accessible for Review

Model Estimated Model Estimated
Development Date Calibration Date
SWAT e Jan 2015 leleic Summer 2015
Setup Calibration
Urban
SLAMM Model Area Jan 2015 SLAMM Model = Summer 2015
& Reach
Mapping
BATHTUB Model Setup April 2015 Model Summer 2015
Calibration
Water Quality
- - Hydrodynamic
CE-QUAL y Y April 2015 Calibrated Summer 2015
W2 Calibrated Model Model




Draft Models — Response to Comments

Response to comments on

Estimations of Loads and Sources of
Phosphorus and Sediment at Ungauged
Sites in the Wisconsin River Basin:
Preliminary Notes on SWAT Model
Configuration

Note: The obave title will hereajfter be referred to os “the model document.”

The statements in this document were made in response to comments and
questiens on DRAFT models. DRAFT models are a work in prograss, a snapshot
in time. As such, the approach described herein and the models referenced are
continuously evolving and subject to change. Many of the issues raised in

comments were in the process of already being addressed.




Nonpoint Stakeholders
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Main Stem Monitoring Results

Total Phosphorus Concentration

Tomahawk
Merrill

Wausau Dam

Rothchild

Mosinee

2 Below Dubay

Biron

Nekoosa

Below Petenwell

Below Castle Rock

Dells

Sauk City

0 20 40 60 80 100
2010-2013 May-Oct Median TP (ug/L)




Total Phosphorus Concentration
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Tributary Monitoring Results — Total P Concentration

West Tributaries
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Major Reservoir Monitoring Results

Total Phosphorus Concentration

i | h
Upper 199

Above Park NN 145

Below Park [N 121

Lower [ 104 Big Eau
- Pleine

Ay

g
J
2

- Lak
Northern [N 85 DuBay

Central [N 92 I

Southern [N 91 N
|

0O 50 100 150 200 250
2010-2013 Mid-June — Mid Sept (pg/L)

(D




Major Reservoir Monitoring Results

Total Phosphorus Concentration

Northern [ 90

Central [N 109 NI

Southern [N o8 I

80 90 100 110
2010-2013 Mid-June — Mid Sept (ug/L)




WRB Water Quality Improvement Project
TMDL Implementation

Where
are we

headed?




Statewide Phosphorus Criteria

Rivers Streams ! Reservoirs Inland Great Lakes

2
100 pg/L 75 pg/L « Not Lakes  Lake
Strat|f|ed = Ranges from MiChigan =7

40 pg/L 15-30 pg/L ug/L

e Stratified = e Lake
30 ug/L Superior =5
ug/L

1All unidirectional flowing waters not in NR 102.06(3)(a). Excludes Ephemeral Streams.
2Excludes wetlands and lakes less than 5 acres




Clean Water
Fish & Wildlife
Recreation

Phosphorus
Toxic algae blooms
Public health risks
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Proportional Reduction Allocation Method =
Everyone Does their Fair Share

* Proportional allocation method is
developed from baseline conditions

» Baseline Conditions reflect current
regulatory requirements, NOT current
performance

e The TMDL load for each reach is divided
proportionally according to each
source’s baseline load contribution




TMDL Implementation — Wasteload Allocations

HOW? [ XN ]
TMDL waste load allocations are * DNR - sets limits based on allocations
incorporated into permits « Permitted facilities — implement

* Municipal and Industrial Wastewater limits
* Permitted Municipal Storm Sewer Systems

* CAFO Production Areas (zero allowable
discharge)



TMDL Implementation — Nonpoint Source

How? Establish partnerships to
implement best management practices
on the landscape

* Fair Share- Everyone does what they
reasonably can

* Targeting — Use available resources to put
extra effort towards high loading
watersheds/areas

Who?

e County Staff

e Agricultural producers

e Agricultural organizations
* Conservation Organizations
* Crop Consultants

» Citizens/Groups
 DNR/DATCP

* NRCS



What does NPS implementation look like?

Every county, and every “reach —shed” faces unique challenges and
opportunities. A few examples....

Physical Conditions

* Sandy /Clayey Soils

e Shallow groundwater
» Steep slopes

* Drainage tiles/ditches
* High wind erosion

Land Use/Management
* Dairy/Beef

e Cash Grain

* Potato/Vegetables

* Cranberries

Social - Political

e LCC/County Board

* Financial Resources

* Institutional capacity
* Social Norms / Values

One size fits all?



What does NPS implementation look like?
Examples of NPS Implementation Tools/Resources

* 9-Key Element Planning
* County Land and Water Plan
Updates
e State Grant Funded Projects
(Planning/Implementation)
— TRM/NOD
— UNPS
— Lake Protection
— River Protection
* Farmer Led Initiatives
* Federal Funding Programs
(NRCS)

One size fits all?




Fenwood Creek Watershed 9-Key Element Plan

Fenwood Creek
Location within the
Big Eau Pleine Watershed

Big Eau Pleine Watshed .
within in the WI River TMDL 7

a0
2 |

Yy S
f 4 ’
5 v §

. : .
i 1
N (]
bd 5
_ /3
3,
i i
|
.

Medford

Stetsonville

Taylor C.thy_ Y
U
Dorchestle‘r

)

Athens

Wausau L/
Curtiss

Abbotsford
Marathon City

(S
=]

Stratford

Clark County

Spencer

1
e

WISCONSIN

DEPT. OF NATURAL RESOURCES AMarehfiald

Marathon County
i



What Can Citizens Do?

Get Involved in Land and Water

Resource Planning

¢ Get a copy of your county plan and see what
it says about issues important to you!

* Become a planning committee member

Get involved
locally!

Get involved in local lake planning
and management

‘ Encourage your county to apply for

& °° nts

e TRM
¢ Lake Protection
¢ River Protection

Join your local Lake or Watershed
group

DEPT. OF NATURAL RESOURCES

Ask yourself, what is my fair share?
What can | do personally?




Wisconsin River Basin Water Quality Improvement Project

Project Manager

Ann Hirekatur

Ann.Hirekatur@wisconsin.gov

608-266-0156

Pat Oldenburg

Monitoring/Wastewater
Coordinator

Aaron Ruesch
Modeling/Technical Lead

Aaron.Ruesch@wisconsin.gov

Patrick.oldenburg@wisconsin.gov [

A A

Terry Kafka
NPS Sector Lead

Terrence.Kafka@wisconsin.gov
608-355-1363

715-831-3262

Brad Johnson

Stormwater Sector Lead

BradleyA.Johnson@wisconsin.gov

715-359-2872

Stacy Martin

CAFO Sector Lead

Stacy.Martin@wisconsin.gov

715-359-2874

608-266-0152

Susan Sandford

Outreach Coordinator

Susan.Sandford@wisconsin.gov
608-266-8107
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